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Abstract 
According to " Twelfth Five-year "comprehensive energy conservation program of work" (Guo Fa [2011] No. 26) of the 
proposed objectives, in order to reduce the energy consumption of public institution existing buildings in cold region, public 
institutions existing buildings should be adapted to local conditions carried green retrofit. Taking Shenyang as the main object of 
study, green retrofit situation of five typical public sector buildings was mainly surveyed. Through the analysis of the survey data, 
combined with the evaluation index system of green building, this paper will propose the current problem of public institutions 
existing in the process of retrofit to determine the suitable technical measures. 
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1. Introduction 
Building energy consumption is 20% of the total energy consumption of the whole society. From the nationwide 
situation, energy saving buildings account for only about 10% of total building the whole [1]. In the case of 
Shenyang, the existing types of the existing building area  is about 2.02 billion square meters, existing residential 
building about 1.12 billion square meters, and public institution building about 0.9 billion square meters. The 95% of 
these public institutions is non energy saving building, and is the major energy consuming. Therefore, it is has the 
important practical significance to carry out the research on green retrofit of public institution building in cold region. 
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2. Public Institution Buildings Information 
For a comprehensive analysis of the situation of existing public institution building green retrofit in northeast 
cold region, through the analysis of the public institution building survey in Shenyang, five representative public 
institution building are selected research and field test. The specific information is as follows: 
Table 1. The research project of public institution building basic information. 
 Construction 
Time 
Retrofit 
Time 
Construction 
Area/m2 
Construction 
Layer 
window-wall 
ratio 
shape 
coefficient 
A 1956 2008 4658 4 0.21 0.26 
B 1986 2008 2867 5 0.24 0.26 
C 1976 2008 884 3 0.22 0.38 
D 1998 2006 32560 15 0.23 0.28 
E 1995 2002 43000 12 0.39 0.27 
In addition, the running time of the equipment and the work and rest time of public institutions staff are the same, 
usually 9:00-17:00. At other times, public institutions are empty. 
According to “Public building energy efficiency design standards [3]”ˈIt is found that there are many problems 
to make the public institutions non energy saving building. The concrete problems are as follows: 
x First  point 
Building Envelope 
The higher heat transfer coefficient of the envelope greatly exacerbates the phenomenon energy consumption. 
Even if it is using a large number of air conditioning in the summer, the effect is still very poor. In winter, although 
the number of electric heating equipment is increasing, the indoor temperature is very low. 
x Second point 
Within Each System 
For the use of fission air conditioning buildings, it will cause facade not beautiful. Power consumption, heat and 
cold sources of energy dissipation of central air conditioning is higher, and even some are working in winter and 
summer. 
For the traditional cast iron radiator, thermal efficiency is low, the indoor temperature is low, and there is no 
measurement and control device. Water supply pipeline is aging, and waste of water supply system is serious. Water 
quality is poor, and there is no water-saving appliance. Because the power supply line is not copper core and switch 
capacity is insufficient, the hidden danger will exist. In addition, there is no completely the use of energy-saving 
lamps and lanterns. 
3. Some Suggestions on existing public institution building green retrofit in cold region 
It is found that existing public institution building green retrofit in this region is still in the preliminary stage, and 
don’t form system. To meet the need of the actual situation of local green retrofit, the following aspects should be 
included: building envelope, water-saving appliances, lighting lamps and lanterns, air conditioning system and hot 
and cold source. 
According to “the green building evaluation standard” [2] and specific situation, some suggestions were put 
forward on local public institution building green retrofit in this region, as follows: 
Table 2. The relevant requirements of "the green building evaluation standard". 
 Mainly suitable technology of public institution buildings green retrofit 
Saving land and the outdoor 
environment 
Use of underground space. 
Set up reasonable virescence and green water facilities. 
Avoid the light pollution. 
Reduce the ground noise. 
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Energy saving and energy use Envelope thermal performance indicators conform to the requirement. 
Energy consumption of each part are independent measurement. 
Reasonable selection of energy-saving lighting system. 
Reasonable selection of energy-saving elevator and stair. 
Reasonable use of renewable energy and waste heat. 
Water saving and water 
resource utilization 
Adopt water-saving appliances, water-saving technology and measures. 
The comprehensive utilization of various resources of water, green irrigation and efficient water-saving 
irrigation mode. 
Saving material and material 
resources utilization 
Decoration materials use good durability and easy maintenance of building materials. 
 
The indoor environment Prevent condensation on the inner surface. 
Outer wall heat insulation performance in accordance with the current national standard. 
Take adjustable shading measures. 
Harmful substance content, air pollutant concentration in accordance with the current national standard. 
Through questionnaire and on-the-spot investigation, the management of public institutions exists many 
drawbacks before, such as imperfect management and supervision system, and the management personnel quality is 
poor. Therefore, it is imperative to practice public institution buildings green retrofit. 
4. Measures of existing public institution buildings green retrofit technology in cold region 
Found through research, the most public institutions have carried out green retrofit according to the local 
situation. The following aspects are included: structure envelope, water-saving appliances, lighting lamps and 
lanterns, air conditioning system and hot and cold source.  
4.1. The building envelope green retrofit of public institutions 
Before, building envelope heat transfer coefficient of public institutions is large, walls and roofing did not have 
heat preservation, and the tightness of outside window is poor. The main form of public institution building 
envelope green retrofit is as follows: 
Table 3. The measures of public institution buildings envelope green retrofit. 
 Building A Building B Building C Building D Building E 
Exterior wall 40mm, 
Water-based 
polyurethane foam, 
Inner thermal 
insulation. 
100mm, 
EPS, 
External thermal 
insulation. 
100mm, 
EPS, 
External thermal 
insulation. 
60mm, 
The benzene 
board, 
External thermal 
insulation. 
50mm, 
Plastic extruded 
board, 
External thermal 
insulation. 
Outside  
window 
150mm, 
Rock wool board. 
120mm, 
Flame retardant 
extruded benzene board. 
100mm, 
EPS. 
Plate type heat 
insulation 
material. 
Plate type heat 
insulation 
material. 
Roof Double glass (16A) 
glass steel energy-
saving window. 
Double glass (16A) 
glass steel energy-
saving window. 
Double glass (16A) 
glass steel energy-
saving window. 
Replace sealing 
strip. 
Flat open plastic 
steel windows. 
The above retrofit measures reduce the heat transfer coefficient of enclosure structure effectively, improve indoor 
comfort, and reduce building energy consumption significantly. Through building envelope green retrofit (including 
walls, Windows, roof, etc.), energy saving effect is remarkable. 
4.2. The heat system green retrofit of public institutions 
Due to the differences of construction time and the form of heating system, the cause of energy waste generated 
is not the same. Building A, B, C are used in the radiator heating system, building D is used in central air 
conditioning system, and the boiler room provides heat source. Building E is using split type air conditioner. 
Table 4. The situation of before and after the heat system green retrofit. 
 The former The latter 
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Building A 
Building B 
Building C 
Using radiator heating system, heating boiler room, 
horizontal tube series type.  
Cast iron type M132 radiator. 
Welded steel pipe. 
Horizontal single pipe cross-over. 
Cavity free sand energy efficient heat dissipation type 
cast iron radiator. 
Each radiator thermostatic valve set 
PP-R plastic pipe. 
Building D Central air conditioning system. 
Boiler room heating. 
Central air conditioning system. 
Water source heat pump heating. 
Building E Split air conditioning system. Central air conditioning system. 
Water source heat pump heating. 
4.3. Water saving, green lighting retrofit measures 
While drainage and lighting systems are not energy-saving system, and water resources and electric energy waste 
is obvious, the effect is not obvious. However, the retrofit of some pub-lic institutions of water-saving appliances 
and energy-saving lamps are segmented gradually completed. So far, the researched public institutions all adopt 
water-saving appliances and energy-saving lamps. By contrast, the water-saving rate is up to 51.7%, lighting energy 
saving rate is about 29.1%, and the energy saving effect is obvious. 
4.4. Other green retrofit technology 
The ecological grass planting ground is conducive to beautify the outdoor environment. Make use of renewable 
energy, e.g. solar energy; make use of new energy sources, e.g. water source heat pump. Building A, B, C, E were 
installed in each part of energy independent measurement and control device, While building D is still in progress of 
this work. Combined with public institution building green retrofit, interior re decoration makes indoor clean and 
bright.  
5. The effect of existing public institution buildings green retrofit in cold region 
The energy-saving rate of green retrofit: 
'= 100%E E
E
]  u                                                                                                                                           (1) 
where  is the energy-saving rate of green retrofit,   is the former energy consumption, and  is the latter energy 
consumption.  
The effect of water saving: 
Table 5. Per capita water consumption and water saving effect (m3/P). 
 Building A Building B Building C Building D Building E 
The former 65.2 62.2 50.8 144 138 
The latter 31.5 28.7 27.2 72.5 69.8 
Water saving rate 51.7% 53.9% 46.5% 49.7% 49.4% 
The effect of electricity saving: 
Table 6. Per capita electricity consumption and electricity saving effect (Kw•h/P). 
 Building A Building B Building C Building D Building E 
The former 1237 1033 972 2223 2037 
The latter 917 799 689 1770 1596 
Electricity saving rate 25.9% 22.7% 29.1% 20.4% 21.6% 
The effect of coal saving: 
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Table 7. Per capita coal consumption and coal saving effect ˄Kg/P˅. 
 Building A Building B Building C Building D Building E 
The former 697 796 917   
The latter 253 294 361   
Coal saving rate 63.7% 63.4% 60.6%   
From the effect of energy saving, coal saving effect of building A, B, C is the most obvious, and the coal saving 
rate is between 60.6~63.7%. Secondly, the water saving effect of five buildings is also more obvious, and water-
saving rate is between 46.5~53.9%. However, energy-saving effect of five buildings are not very obvious, and the 
saving rate is lower than 30%, between 20.4~29.1%. The main reasons causing the energy saving effect is not 
obvious are office equipment renewal and large increase. By the energy saving effect can be seen, the five buildings 
have obvious effect on green retrofit. 
6. Conclusions 
Through the survey, it is found that the main problems exist in public institution building green retrofit in this 
region. Aiming at the existing problems of public institutions green retro-fit, public institutions has mainly carried 
on the building envelope, heating system, water-saving, lighting system and cold and heat source retrofit. The above 
energy-saving rate can be seen that the effect is particularly prominent, such as coal saving rate as high as 63.7%, 
the water saving rate between 46.5~53.9%. However, the electricity saving effect is not obvious, and the saving rate 
is between 20.4~29.1%. The larger number of office equipment and the upgrading makes power consumption high.  
Public institution building green retrofit needs to further strengthen, including the energy-saving elevator, peak 
valley electric energy storage, energy consumption information management, rainwater recycling, renewable 
materials, prefabricated components application, the renewable energy and so on. 
A deeper understanding of complexity, significance and techniques of public institutions building green retrofit in 
cold area can provide experience for the whole society to large-scale implementation of energy-saving 
reconstruction. 
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